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Abstract. —The average hooking mortality per capture event for 630 trophy-sized wild brook
trout Salvelinus fontinalis (mean total length, 33.9 cm) caught on five hardware lures was 4.3%
during the first 48 h after capture. Mortality was 8.3% for brook trout caught on Mepps spinners
and Cleo spoons equipped with a treble-pointed hook, whereas mortality was significantly lower
(2.4% per hooking event: P < 0.05) for fish caught on the same lures with a single-pointed hook.
The 10.9% mortality caused by treble-hook Mepps spinners was significantly higher than mortality
caused by single-hook Cleo spoons (1.6%). Mortality for brook trout caught on single-hook Cleo
spoons and single-hook Mepps spinners combined (2.4%) was also significantly lower (P < 0.05)
than monality of fish caught on Mepps spinners with treble hooks. There was no mortality among
126 brook trout caught with Rapala lures rigged with two treble hooks. We believe that the
differences in mortality of brook trout caught with different lures are primarily attributable to
differences in the frequency and extent of damage 10 the gill arches and esophagus area. Certain
lures were more likely to be engulfed deeply. particularly by larger fish, and thus were more likely
to cause death. Lures that exhibit vigorous wobbling action when retrieved appear less likely to
be deeply engulfed and consequently cause less mortality. Hooking mortality estimates for brook
trout caught on Mepps and Cleo lures combined were positively and significantly correlated with
size of fish (P < 0.003). The probability of death within 48 h of capture for profusely bleeding
brook trout that were hooked in the gills or throat increased rapidly with increasing water tem-
perature. Fish that did not bleed profusely after capture with treble-hooked Mepps and Cleo lures
that did not penetrate the gill or throat region were unlikely to die as a result of temperature effects,
unless temperatures were above approximately 14°C. The probability of death was not significantly
associated with temperatures ranging from 5.6 to 17.8°C when brook trout were hooked with single-
pointed hooks at anatomical sites other than the gills or throat and did not bleed heavily. Present
regulations on Michigan's trophy trout lakes, which restrict lures to single-pointed hooks and forbid
harvest of fish less than 38.1 cm in total length, appear quite adequate 10 minimize losses due to
hooking mortality.

Large minimum size limits and no-kill regula-
tions are two methods fisheries managers use to
increase both the size and number of fish caught.
Twelve of Michigan’s designated brook trout lakes
have special regulations allowing only artificial
lures with single hooks, a creel limit of two fish
per day, and a minimum size limit of 38.1 cm
(based on total length of the fish). These regula-
tions are designed to provide opportunities to catch
trophy brook trout Salvelinus fontinalis. Because
brook trout in most inland lakes in Michigan do
not grow to 38.1 cm until they have reached ap-
proximately age 4, they are subject to many years
of catch-and-release angling before they can be
harvested (Gowing 1986). Early studies on hook-
ing mortality of Michigan brook trout focused on
small fish, because minimum size limits in the past
were lower than the 38.1-cm minimum size limit
currently applied to trophy brook trout lakes in
Michigan. Shetter and Allison (1958) reported 3.9%
mortality overall for brook trout that averaged

17.9 cm in total length and that were caught on
any of four hardware lures. Although many studies
of salmonid hooking mortality have been report-
ed, we could find no references concerning mor-
tality of large brook trout. Most previous inves-
tigations have focused on relatively small
salmonids (<25 cm in total length). The sample
size (number of hooking events) in most studies
we reviewed was generally far smaller than that of
our study (630 hooking events). Moreover, many
researchers have used hatchery trout as their test
fish, whereas we used large wild brook trout in
natural waters in this study.

This study focused on estimating the hooking
mortality rates of trophy-sized brook trout caught
on different hardware lures and hook types. The
relationships between hooking mortality and an-
atomical hooking site, bleeding severity, temper-
ature, and fish size were examined. Estimates of
potential catch and hooking mortality of trophy-
sized brook trout in a typical northern Michigan
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inland trout lake were made assuming catch-and-
release regulations or trophy size limits.

Study Area

Fishing was done at threc sites in the Hunt Creek
fisheries research area in Montmorency County,
Michigan. Fuller Pond is a shallow flowage of 6.07
hectares created by an earthen dike on the site of
an old beaver dam. The outlet stream discharges
at a rate of approximately 0.085 m3/s through a
fish trapping weir. Temperature and oxygen re-
gimes are such that brook trout can frequent most
areas of the pond throughout the year.

East Fish Lake. which is also located in the Hunt
Creek research area, is an oligotrophic kettle lake
of 6.48 hectares fed by one small tributary stream
and numerous springs. The outlet of this lake dis-
charges at a rate of approximately 0.042 m3/s
through a fish trapping weir. East Fish Lake be-
comes thermally stratified, with oxygen and tem-
perature regimes that arc satisfactory for brook
trout from surface to bottom throughout the year.
Spring Pond. where most of the hooking cvents
occurred. is approximately 0.16 hectares. Surface
water from the pond is discharged through a cul-
vert at a rate of approximately 0.025 m3/s. Be-
cause of the high discharge relative to pond value,
temperatures are fairly uniform throughout the
pond.

Selected morphological and limnological char-
acteristics of the above waters are summarized in
Table 1. All three experimental waters are closed
to public fishing.

Methods

Brook trout were captured with the following
lure types and barbed hooks.

(1) A Mepps spinner, size number 1 (4.7 cm long),
with a French-style blade and treble hook (6-
mm gap. tip of hook to shank)

(2) The same Mepps spinner as described in (1),
except with two points removed from the tre-
ble hook (6-mm gap)

(3) A 3.6-g. 4-cm-long Cleo spoon with a treble
hook (6-mm gap)

(4) The same Cleo spoon as described in (3), ex-
cept with a number-6 Eagle Claw medium
shank hook (11-mm gap)

(5) A 5-cm floating Rapala lure with two treble
hooks (5-mm gap)

Hooking events were recorded from April 6,
1987, to June 10, 1989. During April 1987, brook
trout were captured by angling from East Fish Lake
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TABLE 1.~ Depth, total alkalinity. and pH of the three
experimental waters.

Toval

Depth (m) alka-

Maxi- Aver- linity
Site mum age (mg/L) pH
Fuller Pond 2.4 0.6 149 8.1
East Fish Lake 12.2 8.6 175 8.2
Spring Pond 1.8 0.6 170 8.1

and Fuller Pond, and they were transferred to
Spring Pond. The brook trout had to be removed
from East Fish Lake and Fuller Pond so that these
lakes could be preparcd for a new study. After
transfer, these “original” brook trout were then
caught repeatedly over the course of the study along
with native brook trout already residing in Spring
Pond. Approximately 90% of the fish sampled were
captured by us. The remainder of the fish were
caught by five other volunteer anglers.

The original 78 brook trout were hooked, played
until they could be easily netted. and unhooked
with fingers or pliers. Pliers were uscd only when
hooks could not be readily reached or cxtracted
by hand. Fish were immediately transferred to a
19-L water bucket in the boat, and shifted within
5 min to cylindrical floating nets (1.0 m in di-
ameter, 1.8 m deep) near the center of the lake.
Separate holding nets were used for fish caught on
each lure. The type of lure used, anatomical hook-
ing site, surface water temperature, number of hook
points penetrating the fish, and degree of bleeding
were recorded for each hooking event. Three cat-
egorics of bleeding intensity were defined. Fish
were assigned to the first category when there was
no bleeding or no flow of blood from the hook
wound. Fish were assigned to a second category
when there was a light to moderate flow of blood
and 1o a third category when heavy bleeding oc-
curred.

The holding nets in East Fish Lake and Fuller
Pond were checked for brook trout mortalities 24
and 48 h afler capture. Dead brook trout were
examined closely to determine where hook points
had penctrated. After 48 h, all fish were weighed
and measured and the survivors were transferred
to Spring Pond. Recaptured fish (identified by fin
clips) and resident fish in Spring Pond were hooked,
played, and netted in the same manner described
above. However. because angling was conducted
from shore at this site, captured fish were imme-
diately transferred to rectangular wire mesh live-
boxes (1.2 by 0.8 m) at the edge of the pond. These






























